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. Introduction

environmental management forums in California. Also, }
regarding the fish screening standards of the National :
(NMFS-SW), the U.S. Fish & Wildlife Service (FWS), aﬁ*&g 2lifomia Department of Fish and
Game (CDFG). To address these issues, the following i Lﬁ < éig?“ f
interagency fish screening process and other nnportant aspects
programs. :
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’a group, fish passage specxahsts have assimilated the lessons-of the past
; e result of these learmng experiences are tried and true ﬁsh screen standards

Project Identxficatlon

A fish screen prolect is typlcally identified when a project proponent voluntarlly solicits

government agencies for financial or technical assistance. In some cases, a project is initiated by a '
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regulatory.action. Such an action is typically triggered by other in-river activities which require...

statutory environmental review or permitting procedures (e.g.- dredging, new construction).
When a fish screen project is identified, it is referred to the correct government agency, or
interagency group, for administrative processing. Currently, most large screen projects are
administered under the purview of the Anadromous Fish Screen Program (AFSP), while some
medium and small scale projects are referred to NMFS, CDFG, the Natural Resource
Conservation Semce (NRCS), or other resource agencies. >

Technical Advisory'Groups

For most significant water diversion flows, fish screen pre@ct desxgn
cooperation and oversight by a Technical Advisory Gro. “;. TAG)
of government agency representatives, the project sponso "
dlsclphnes as necessary. The TAG serves several functl

forum where technical issues are resolved, 3) it fixes projest gt

Vx\

of individuals, 4) it uncovers policy issues which cannot:bie resob ;
it offers a mechanism whereby high level policy lssuas\%afg}\elevatea‘

UL

] makmg authority. 7 . z\@%&@@x%g%{%
Fish Screen Design Considerations

For a typical fish screen project, the %’ must jde
construction issues. These often s Shon ex%zﬁ- i

engineering, biology, hydrology,- structlox somje» anning,

and 'economics Speciﬁc
examples of DMMon engings el mtake locatlon, hydraulic charactenstlcs
water quali §§; ed load trais

s

eﬂ’ects 3 i3 a§k ?.8{
mtegnty, WQ&“\ b co .25%

Srsion requl;%ments flood flows, screen mesh size, structural
i %nd screen cleaning systems. Added to this list are the
1Gstd t‘%g@émmodated by the engineering design: multiple species
% %tnbutlon of species, predatlon, swnnmmg abilities of fry,

Prelzmmary de.svgn is essentially a brainstorming session on the part of fish passage speclahsts
where various design options are proposed and assessed for appropriateness to the site. Specific
steps include: description of design requirements, data collection, site analysis, conceptualization
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of alternatives, engineering drawings, refinement; and alternative selection. Physical or numerical
modeling may be employed to determine whether a specific desrgn alternative can meet the design
objectives. «

Feasibility design takes the option selected from preliminary design and develops the concept to a
point where criteria resolution, construction scheduling, and funding issues can be addressed.
Commonly, feasibility reviews are performed somewhere between 30%. and 50% ofigesign
completion. Detailed engineering drawings, prepared by an engineering ¢t ult;' g are
reviewed by government specialists within the TAG forum to gnsure coiidl £nby with established
‘design criteria. Many times this level of review will generate§§‘ ; 15f ~

proposed desrgn because the TAG represents a multl-dlscgg nary revie &g SaTh '. - __ g diversﬁ

\\ S

Final deszgn constltutes the culmmatlon of the review pig
for the construction phase. A final design review mclude
engmeenng specifications, as well as construction biddi

final reviews are held when the design is apprommately@()% c}%
opportumty for the TAG to conduct a last round of ge:

1 of detailed drags and
: al packages Frequently,

the with a 1008 desrgn package all
questions concerning the design should be%;gnswered Seavy O ev‘*formahty of design

prov Screen Pemm Process (Unqa ' > 4i€signed to streamline permitting and
PfOVlde assurances) R

Fish Screef I
S “S%
(Under;i%él‘ o o
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Fish Screen LV

The California Departm xg o ; Jrand Game and the National Manne Fisheries’ Servrce
promt“i sated formal fish Sereening criteria as a result of their public trust responsibilities (e. g.-

- prab - “tion of hsted specr u:%er the state and federal Endangered Speczes Acts ). These cntena
s 1 z AL

omd specles but it effectively protects many other fish specxes as well. The ‘

Cahfcrma Department of Fish and Game’s General Fish Screenmg Criteria was developed based -

on extensive swimming ability research conducted on several species of salmomds and American
shad. ,
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Historical Development of Fish Screen Criteria

The National Marine Fisheries Service, Southwest Region, produced Fish Screening Criteria for
 Anadromous Salmonids in response to diminishing salmon runs and subsequent listings under the
federal Endangered Species Act. ‘The agency’s original fish screen criteria was developed by the
NMFS Northwest Regional office (NMFS-NW), after a careful review of the scientific literature
which related to Salmonid swimmng ability The deﬁnitive research, Salmonid F Wimming

Testing salmomds at this immature stage simulated a worgt ¢4 1
diversion screen. The research featured a comprehensnvéﬁterature r%gxew CEes L
design, and rigorous statistical analysrs The specres tes?édc udeﬁ*pmk, chum ool

conductmg several years of swimming ability research ﬁ;r the pr ! ' ject,

' Velocnfy Flows (Kano, 1982) The study,
swimming responses of young-of- the-y§0 inooks 3 rican shad to two-vector ﬂow
conditions. A few of the notable dlﬁ'erﬁnces be feen the “t%g;dnnﬂ study” and the Srmth and

“ 3 espectxve research, resultmg in cntena which could be applied
_ ern Based on the interpretation of the Smith and Carpenter

ab ished two of its most important screen criteria parameters:

£ t per second) and screen exposure txme (60 seconds) NMFS -NW

Swinuning fish ofdlp pecies did not cease swnmmmg, thus providing near 100% protection.
B%g 31 1ie Bufeome of the treadmill research, as well as previous studies by the Interagency
Ecoii "?‘ Pro gram (IEP), CDFG concluded that an approach velocity of 0.33 fps was '
suﬂicrently low to protect species of concern m Cahforma without juvenile bypass systems,
regardless of exposure time. :
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‘ “Exposure tnne or the amount of time a fry-sized fish must encounter an entrainment veloc1ty 3
along the face of a fish screen, was widely debated for certain screen sites in California over thé
past decade. A strict interpretation of the NMFS exposure time criteria often prescribed an -
expensive juvenile bypass system as part of the overall system design, whether it was the most
cost effective solution for a specific diversion site or not. What went unnoticed, however, was
NMFS willingness to negotiate the best screening solution on a case-by—case basis with its peers
at the Technical Adv1sory Group level : :

treadmill study, American shad were found to be good
susceptible to impingement during darkened conditions at:
Also, delta smelt have been shown to be relatlvely weak S¥
The U.S. Fish & Wildlife Service, therefore, stipulates 2 aif hr
areas of the San Francisco Bay where delta smelt are pr Ciel
to the need to expand our collective knowledge about
present, a major IEP fisheries research pro;ect is bemg ot s"“f G
Davis. Th:s research is an updated vers1on of the orig ?‘? tread '

‘ h Imes of dlﬁ'eren seéles At

€352 mean fish are protected better
el “53, fig on site speclﬁc clrcumstances, one

L 3rO Jects in California. Furthermore, the screen criteria of each agency has flexible

that specific criteria such as approach velocity or exposure time can be modified (at

the techmcal review level) if unique site condmons warrant a vanance

E—034359
E-034359



+

Recently this practice has proven successful in the design of two large fish screens for R
Reclamation District 108 and Reclamation District 1004. In both cases, NMFS accepted a more -
stringent approach velocity standard for a design without intermediate juvenile bypasses. The
reasoning was based on a site specific opportunity for maximum fish protection: a larger, lower

- velocity screen- enabling fish to remain in the Sacramento River- was deemed preferable to a

‘ smaller higher velocity screen with a smgle mtermedlate bypass Even the GCID cnterla

In March 1996, a “Fish Screen Criteria Summit” took pla 5
brought together fish passage experts from California, O; s% on, and_
of resolving screen criteria disputes. In that meeting, a ¢ : o eptu
resolving California’s criteria differenices. An action pla#
plan, an in-depth review of the landmark research and sciciifit
involved computer searches for existing scientific ‘information; Aitioning numerous studies

from the northwest, and searching the Fish and Game dithives It i) ;@: for old records of -
. “treadmill expenment » Next all avarlable mform' R it = :

3% <

«'

-simultaneously mamtammg consnstency withFl
after numerous internal reviews, NMFS; _.

each revised its criteria to satisfy theduiy
the revised criteria of both agenci

ating ]uvemle fish each year wlnle enjoymg our water
e time. Fish screens are not a panacea, however. By *
dve the problem of dwindling fisheries stocks completely. Yet fish
ward the ulttmate solution. And since the technology is avatlable they

and pnvate sector. Everyone realizes we must act cooperatrvely to fulﬂll our common .
environmental stewardship responsibilities. In this regard, strong public-private partnerships are
key. These partnerships need nurturing, however, since many of the required alliances are non-
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' traditional. But, as we go down this road of fisheries restoration, let us bear in mind what is at

: stake- the natural resources heritage of our children. Fish screens offer a win-win solution to
environmentalists and diverters alike. With effectively screened diversions, water users get the
water they need AND the fish are protected. We cannot afford to pass up a proposition like that.
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